Noonan syndrome is a rare disorder, characterized by several malformations such as dysplasia and stenosis of the pulmonary valve, atrial septal defect and a typical pattern of hypertrophic cardiomyopathy. We describe here a 1-month old girl, who was referred to our center with seizure and apnea. She had wide anterior fontanel, head circumference and sunset eye. Intaventricular hemorrhage by sonography and atrial septal defect and hypertrophy cardiomyopathy by echocardiography were detected. Clinical and laboratory findings of the patient were compatible with a diagnosis of Noonan syndrome, which was also confirmed by molecular analysis. Candida albicans was grown in the blood and cerebrospinal fluid cultures. Treatment with Amphotrycine B was started for the patient and she responded well to this therapy. Early diagnosis and appropriate diagnosis of a rare condition in the patient with such rare disease are the main keys to avoid further complications and even death of patient.
such as ptosis, webbing of the neck and a deep nuchal hairline, as well as skeletal deformities such as short stature, clinodactyly, pectus carinatum and funnel chest and other organ anomalies, such as cardiac valve disease, testicular retention and kidney malformations [1] . This syndrome is a clinically homogeneous but genetically heterogeneous condition. Type 1 of this syndrome (NS1) is due to defined by the mutations in PTPN11 (OMIM*176876), a gene encoding the non-receptor protein tyrosine phosphatase SHP2, which is found in approximately 40% of the patients with Noonan syndrome [2] .
Candida spp. meningitis is also a rare clinical situation; although it is recently becoming more frequent, especially in the cases with immunosuppressive conditions, such as drug addiction, malignancies, organ transplantation, and HIV infection [3] . Central nervous system (CNS) involvement could be occurring as a complication of neonatal candidiasis, which is a major challenge in establishing diagnosis and adequate treatment and can lead to neurodevelopment morbidity and death in a case of delay in diagnosis [4] .
Here we describe an infant with Noonan syndrome who was referred to our center due to meningitis with Candida albicans.
Case Report
The patient was a 1 month-old girl, the first child from consanguine parents, who lives in Tehran, capital of Iran. She was preterm infant (28 weeks) with very low-birth-weight and cyanosis at birth. She was referred to our center, Children's Medical Center Hospital, at the age of 1 month, with seizure, apnea and recurrent vomiting; she was admitted to NICU unit because of recurrent apnea and low consciousness. Phenobarbital 3 mg (IV, BD) and Aminophilin 2 mg (IV, BD) was started for the patient. Despite optimal medical treatment, her condition was unfavorable.
In physical examination, she had wide anterior fontanel (10*15 cm), head circumference (HC) 40 cm, and sunset eye. There was 3/6 soufflé in cardiac examination and mild hepatomegaly in abdominal examination. The results of complete blood count were as follow: white blood cells (WBC)= 10.8 cells/mm 3 , hemoglobin= 12.4 mg/dL, platelets= 292000 cells/mm 3 . Sonographic finding showed intaventricular hemorrhage (IVH) grade 3 that was confirmed with computer tomography (CT) scan. Echocardiography revealed atrial septal defect (ASD) and hypertrophic cardiomyopathy (HCM). Chest X-ray demonstrated bilateral fine reticular. Such findings suggested the diagnosis of Noonan syndrome which was consequently confirmed by mutation analysis of the PTPN11 gene.
Clinical findings and CT scan was also indicated hydrocephalous. We designed to introduce recurrent lumbar puncture and external shunt. The results of cerebrospinal fluid (CSF) analysis from lumbar puncture were as follow: glucose= 24 mg/dL, protein= 50 mg/dL, WBC= 16 cells/mL. Candida albicans was grown in CSF culture as well as blood culture. Amphotrycine B 250 µg/kg (IV) was started for the patient and she responded well to this therapy. One week later, she was transferred to general unit and subsequently discharged, when she was clinically well. She has not experienced any serious complications afterward.
Discussion
Noonan syndrome is a congenital disorder with several malformations of different organs, mainly craniofacial, skeletal, and cardiac anomalies [1] . The presented case had also several malformations such as wide anterior fontanel, sunset eye, atrial septal defect and hypertrophic cardiomyopathy.
While aortic coarctation and bicuspid aortic valve are the most common congenital heart anomalies in Noonan syndrome, interatrial septal defect and obstructive or non obstructive hypertrophic cardiomyopathy is also common and can be seen in up to 25% of the patients. The high incidence of cardiac abnormalities in this syndrome can show the importance of echocardiographic and Doppler evaluation of patients with the Noonan phenotype [5] .
Although Candida spp. meningitis is still a rare condition, it is the commonest etiologic agents of fungal neuroinfections [6] , which is even more common in the background of immunosuppression [3] . It seems that independent of birth weight, very premature infants, especially who was born at <26 weeks, are at a significantly increased risk of systemic infection with Candida albicans [7] , which is frequently fatal [8] . Our patient was a preterm infant with some manifestations suggesting meningitis. Candida spp. could involve CNS and cause chronic meningitis that mimics tuberculosis and also Cryptococcus, which is another common fungal meningitides. Special attention has to be paid in the predisposing conditions for the appearance of neurocandidiasis, and neuroimaging techniques and CSF analysis/culture is needed to confirm the diagnosis [9] .
Moreover isolation of Candida spp. from normally sterile body fluids in high-risk infants should also be considered pathogenic and therefore appropriate treatment should be started. However, it should be emphasized that normal CSF parameters do not exclude the diagnosis of neonatal candida meningitis and the majority of infants with disseminated candidiasis do not have any positive findings in blood or CSF cultures [10] . So, careful consideration and appropriate treatment is needed in a case of suggestive imaging studies or inflammatory changes in CSF, even if culture of the fluid is negative [4] .
Although experience with candida meningitis is limited, early diagnosis and treatment with amphotericin B, and also in combination with 5-fluorocytosine, is effective which the latter offers potential advantages over amphotericin B alone [9] . Meanwhile morbidity and mortality associated with Candida albicans systemic infection is still high, especially in very premature infants [8] . Delayed diagnosis and onset of therapy as well as severe underlying disease can lead to extremely high mortality rate [6] .
